92

ROBERT L.   CHRISTIANSEN

FIGURE 6.7 Third-cycle Yellowstone cal-
dera (light stippling), showing locations of ring-
fracture system (dark stippling), postcollapse
intracaldera rhyolitic vents (stars), active and
recently active hydrothermal features (black
areas), and contours of heat flow in Yellow-
stone Lake (labeled in units of mW/m2). Out-
line of Yellowstone National Park shown for
reference (see Figure 6.1).

50 KILOMETERS

1976) is also the focus of a long-lived magmatic system, whose
early development was marked mainly by more than 2 m.y. of
basaltic and related eruptions in a region focused on the even-
tual site of the Long Valley caldera. For a period of about a
million years before the climactic eruption of the Bishop Tuff,
the rhyolitic lavas of Glass Mountain were erupted from an
arcuate zone that appears to reflect early formation of a ring-
fracture system. The more than 170 km3 of the Bishop Tuff,
erupted about 700,000 yr B.P., gives evidence for the existence
at that time of a large magma body with a strong vertical com-
positional and thermal zonation (Hildreth, 1979), whose evo-
lution climaxed with that voluminous pyroclastic eruption.

A very different tectonomagmatic setting is evident in the
evolution of the San Juan Mountains volcanic field of south-
western Colorado, although its evolutionary pattern reveals
important similarities to Yellowstone and the other two systems
just noted. The earliest and simplest caldera complex of the
San Juan Mountains field is the Platoro caldera (Lipman, 1975),
within which andesitic to dacitic eruptions, over a period of
about 5 m.y. beginning 35 m.y. B.P., were focused in the area
of subsequent caldera-forming eruptions. The climactic events
were a multicyclic group of ash-flow eruptions of rhyodacitic
composition. The entire San Juan Mountains volcanic field

(Lipman et al., 1978) shows a repeated pattern of early focusing
of predominantly andesitic stratocone volcanoes over a period
of several million years, followed by the accumulation of a
batholithic magmatic system and the rise of large composition-
ally zoned silicic magma bodies to shallow levels beneath these
foci, which eventually produced major caldera-forming rhyo-
dacitic to rhyolitic eruptions.

Mount Mazama in the Cascades of southern Oregon, as shown
in the classic study of Williams (1942) and the comprehensive
ongoing restudy by Bacon (1983), comprises a complex of over-
lapping predominantly andesitic stratocone volcanoes that grew
over a period of more than 400,000 yr. Major intermediate-
composition cone-building activity ceased about 50,000 yr B.P.,
and a brief climactic eruptive sequence led to the formation of
Crater Lake caldera 6800 yr B.P. The immediate precursors
of the climactic pyroclastic eruptions were a group of rather
highly evolved rhyodacitic lava flows, associated with relatively
minor pyroclastic materials, that were concentrated in an arc
about the north flank of the stratocone complex during a period
that may have been as short as 100 to 200 yr. The climactic
eruption ejected a magmatic volume of about 50 km3 as pyro-
clastic fallout and flow deposits from a magma chamber with a
strong vertical compositional zonation.